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Minergy Corporation Revised Unit Cost Report

1.0 INTRODUCTION

Minergy Corporation respectfully submits this report to the Wisconsin Department of Natural
Resources (the “ Department”) containing the results of a Revised Unit Cost Study for a
commercial-scale sediment melter facility. The activities leading to this report are in conjunction
with the Glass Aggregate Feasibility Study under the agreement between Minergy and the
Department dated September 21, 2000, (State of Wisconsin purchase order number
NMJ00001936), as amended under State of Wisconsin purchase order number NMB00004388
(the “Melter Demonstration Project”).

The Unit Costs derived in this report reflect additional data relative to capital and operating costs
that was derived by Minergy as part of its Supplemental Testing work scope (State of Wisconsin
purchase order number NMC00000118). The scope of that work included characterizing
sediment behavior in large-scale dryers, mixers, conveyors, bins, agglomerators, and other
material handling devices. To perform these sediment characterizations, Minergy secured
samples of Fox River sediment from 6 locations along the river, including twelve 55-gallon
drums from Deposit W1. Minergy’s sampling indicated different sediment characteristics than
the sediment that was utilized in the Melter Demonstration Project. This report has factored in
the sediment variances, which resulted in modified process flows, mass/energy balances, and

resultant capital and operating costs.

This report is the result of a Cost Study and not an offer to construct a facility. The work
performed within the scope of this study does not constitute detail engineering. Further detail
engineering and design would improve the accuracy of the Cost Study results. Notwithstanding
the Department’s or any other party’s desire to proceed with detail engineering or the
development of a commercial scale facility, Minergy nonetheless reserves the right to make final

determination on Minergy’s participation.
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20 EXECUTIVE SUMMARY

This study represents an update of the unit cost study completed in January 2002. Input data was
updated based on information derived from the concurrent study for sediment characterization.
The base case estimates are made using a plant size of 250 glass tons per day. Thissizeis

consistent with that used elsewhere in the Glass Aggregate Feasibility Study.

Estimates were performed for initial capital cost (including installation), and annual operations
and maintenance costs. The net present value (NPV) of these costs was calculated using the
State-supplied discount factor of 5% over a 15-year project life. An NPV unit cost was
calculated by dividing the NPV by the total number of tons of sediment processed over the life of

the project.

The base case plant assumptions

Processing CapaCity.........ccccceerereereennenn 500 wet tons per day Sediment
Glass production...........cccceeerenereneneens 250 tons per day Glass
Operating timeframe........c.ccccevevveenenee. 350 Operating Days/year
SEAFFING. i 25 Employees

Sediment solids content............ccvceeeeene 55% solids

Base Case Cost results

Capital: ..o $32 million

Annual operations & maintenance......... $6.2 million

I5Year NPV ..o $97 million

Sediment processed..........ccoovenerininnne 2.6 million tons

NPV Unit COSt.....cccceeeeeeieiececie e $37 per wet ton of Sediment

Several sengitivities were included for various sized melter projects.

Cost Sensitivities Studied

Plant Capacity ........cccccevveevvnieeneerinseenns 4 project sizes

Sediment de-watering..........ccceveeeveenen. 6 levels of solids content from 30% - 55%
Operating days per Year........ccoeeverennene Limited to dredging season or year-round
Project Life.....ccevevveiereerececeeie e 7, 8, 10, 15 year lives

The resulting NPV unit cost range for al options was $25 to $55/ton. These results are

consistent with the results derived in the original unit cost study.
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3.0 PROCESS DESCRIPTION

This section describes the process and equipment used in the base project with a capacity of 250
glass tons per day. The facility is designed to process dewatered river sediment that has been
dredged from the Fox River.

The sediment enters the plant, is mixed with previousdly dried sediment to make it easier to
handle, and is then dried to approximately 5% moisture. (See Drawing FVRS-PF-101 — Process
Flow Diagram, Sediment Drying and Preparation, and Drawing FVRS-GA-101 — Conceptual
General Arrangement, Main Processing Plant, Appendix B.) After the sediment is mixed with a
fluxing material, it is fed into a large melter, capable of maintaining temperatures of
approximately 2600-2900 °F. The sediment melts into a molten material, which drains from the
melter, is quenched in awater bath, and turns into a glass aggregate. The melter is designed to
produce 250 tons per day of aggregate, which will be sold for building products.

The entire process is optimized to conserve energy, reduce heat losses, and minimize labor

requirements.

3.1 Sediment preparation (pre-drying)

Sediment is dredged and mechanically dewatered by others at the site. The materia is moved by
front-end loader into the short-term storage/mixing area in the dryer plant. Three wet sediment
mixers are installed in the dryer plant. (See Drawing FVRS-PF-101 — Process Flow Diagram,
Sediment Drying and Preparation Appendix B.) Sediment, which has already been dried (total
moisture content of approximately 5%), is added to the inlet of the wet sediment mixer. The
purpose for the mixing is to improve material handling and behavior in the dryers, by eliminating
self-agglomeration (otherwise known as cohesion point or “sticky phase”) of the material. The
moisture content of the sediment after mixing is approximately 25%.
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3.2 Sedimentdrying

After the sediment has been prepared by mixing, it is transported by enclosed conveyors to the
dryer. The heat source for the dryers will be high temperature therma oil, which in turn has
been heated by the energy recovery system on the backend of the sediment melter. The sediment
moisture content is reduced in the dryers from 25% to 5%. Water vapor from the drying of the
sediment is exhausted to a vapor collection system, as described in Dryer exhaust gas treatment
system, section 3.8.

3.3 Dry sediment storage and dry sediment feed mixer

Each drying line will have adry sediment silo for storage of material to allow flexibility of
operations. The dry sediment storage hopper discharges sediment to a small surge hopper at the
wet sediment mixers or to adry sediment mixer. A lime silo provides a supply of ground
limestone to the feed mixer to work as a fluxing agent for control of the melting temperature.
The dry sediment mixer combines the dry sediment with the lime. A conveyor will transport the

materia discharged form the dry sediment mixer to the melter inlet surge hopper.

3.4  Melter feeding and operation

A total of six chargers supply the melter with dry and fluxed river sediment. The melter heats
the sediment to 2600 °F to 2900 °F. The molten material exits the main melter section and enters
the forehearth. The forehearth then drains the hot glass into a water-filled quench tank. The
glass furnace is heated with oxy-fuel fired burners. The burners are supplied by oxygen/natura
gas control system fuel rails. Oxygen is provided by an on-site oxygen generation plant. Hot
exhaust gas generated by the melter is exhausted into a hot gas heat recovery system and air
quality control equipment (AQCE) prior to the exhaust stack.

3.5 Melter quench tank

The quench tank is water-filled, and receives the hot glass flow from the melter. The direct
contact of the hot glass with the water will cause the material to solidify and fracture into the
glass aggregate product. A screw or paddle conveyor is used to remove glass aggregate from the
bottom of the quench tank. The conveyor isinclined in an enclosure, and as the aggregate is

removed up the incline, free water drains back into the quench tank. The conveyor discharges
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the aggregate to an adjacent storage pile. The quench tank will be in a closed cooling water loop.
The quench tank temperature will be maintained by constant circulation of water through a set of

heat exchangers.

3.6  Melter off-gas treatment

The exhaust gas from the melter exits at 2700 to 2850 °F into the exhaust flue. (See Drawing
FVRS-PF-102 — Process Flow Diagram, Melter Exhaust Heat Recovery and AQCE, Appendix
B.) The exhaust flue also receives cool exhaust gas from an exhaust gas recirculation fan, which
blends the cooler and hotter gases together within the flue. The cooled flue gas enters a heat
recovery/thermal oil (HRTO) unit. The HRTO heats thermal ail, which is used to supply energy

to the sediment drying process.

The flue gas exiting the HRTO is split into two parts. The first part is used as flue gas
recirculation, and is routed back through a flue gas recirculation fan (FGR) into the blending
section of the melter exhaust gas flue. The second part of the flue gas flow enters a high-energy
venturi and packed tower section. The venturi section removes particul ate from the exhaust, and
the packed tower section removes SO,. A packed tower is a device used to remove soluble gases
by spraying water (along with treatment chemicals) through the gas stream. The water in the
packed tower isin a closed recirculation loop. The packed tower operates in the condensing
mode, requiring some blowdown water (ie, adip stream) from the loop. Sodium hydroxide is
the treatment chemical added to the packed tower water loop to control pH and provide for
optimum SO, removal.

After the exhaust gas exits the packed tower, the flue gas enters afabric filter. This device
provides additional control and is especially effective for fine particulate. The exhaust flow from
the fabric filter proceeds to a carbon filter bed. The carbon filter bed provides for removal of
mercury, and can also remove other chlorinated organic compounds. After the exhaust gas exits
the carbon bed, the gas is exhausted through the stack.

3.7 Thermal oil energy supply and distribution system

The main purpose of the thermal oil system isto provide thermal energy to the sediment dryers
for the drying process. (See Drawing FVRS-PF-104 — Process Flow Diagram, Thermal Oil
Supply System, Appendix B.) The system consists of the following components:
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(1) A thermal oil auxiliary heater, which uses natural gas to heat thermal oil. The amount of
natura gas fired in the unit is a function of the dryer plant energy demand. The amount
of gasfiring iscontrolled by monitoring thermal oil temperature, in inverse proportions.

(2) The HRTO unit, which recovers energy from the melter hot exhaust gas.

(3) Anauxiliary heat sink (AHS), which dissipates heat in the event that one or all of the
sediment dryers are not operational, while the HRTO continues to recover heat from an
operational melter. The AHS unit is a standard shell and tube heat exchanger. Heat will
be dissipated to the circulation water system.

(4) Circulation pumps and control valves, which provide the necessary energy to force the
circulation of the thermal ail at the required process conditions.

(5) A thermal oil expansion tank.

(6) A thermal oil draintank. Both items (5) and (6) are standard features for thermal oil

systems, and are necessary for proper operation and maintenance of the system.

3.8 Dryer exhaust gas treatment system

The process of sediment drying forces water that is contained in the wet sediment feed to
vaporize, while the sediment is in contact with the heated components of the sediment dryer. To
assist in efficient removal of the water vapor, a controlled volume of sweep air is admitted into
the dryer housing. (See Drawing FVRS-PF-103 — Process Flow Diagram, Dryer Off Gas
Treatment, Appendix B.) At the opposite end of the dryer housing, the combined water vapor
and sweep air are exhausted from the dryer unit. The exhaust gas passes through a mechanical
collector. The mechanical collector removes a large percentage of the sediment dust that is
entrained in the water vapor/sweep air mixture that is exhausted from the dryer. The dust is
collected and the material is recombined with the dry sediment in any one of the dry sediment

storage silos.

To provide for a*“zero emissions’ design, the water vapor/sweep air mixture is introduced into a
venturi scrubber and packed tower arrangement. This device is similar in function to the venturi
collector and packed tower used on the melter exhaust gas treatment system. The venturi
collector removes an additional fraction of entrained sediment dust from the dryer exhaust
stream. The water vapor is then condensed and removed by the packed tower section of the unit.
A steady stream of water is circulated from a closed cooling water loop to the top of the packed
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tower. The condensing process increases the water volume in the cooling loop, requiring some

blowdown of water to a wastewater treatment facility.

The exhaust gas that exits the packed tower section is circulated by an exhaust fan. The entire
dryer and exhaust system operates under a negative pressure condition to prevent fugitive dust
emissions from the dryer casings. Since some inward air leakage is expected, a small vent
stream will be split off from the exhaust fan. The exhaust stream will be directed to one of the
burners on the melter. Thiswill provide destruction of any organicsin the dryer exhaust. The
balance of the exhaust fan discharge is directed back to the sediment dryers as the sweep air

source.

3.9 Circulating cooling water system

A number of systems will require a steady stream of cooling water to remove heat. All of the
systems use non-contact heat exchangers to prevent contamination of the cooling water system.
The cooling system is a closed system. Heat is dissipated through a mechanical draft cooling
tower. Make-up water is required to recover some evaporative |osses from the system.
Blowdown water will need to be drained from the cooling tower to limit total dissolved solids

(TDS) concentrations in the water.

Circulating water is pumped to the users by motor-driven centrifugal pumps. The mgor users of
circulation water are:

(1) Indirect heat exchanger for exhaust gas packed tower cooling system.

(2) Indirect heat exchanger for dryer exhaust gas packed tower cooling system.

(3) Aggregate quench tank indirect cooling heat exchanger.

(4) Cooling water for the thermal oil auxiliary heat dissipation unit.

(5) Charger cooling water.

(6) Cooling water required for the oxygen generation system.

3.10 Air Separation Unit (ASU) oxygen supply

Oxygen will be generated on-site. The approximate oxygen volume needed will require the
generation of 95 tons of oxygen per day. The plant will be completely designed and constructed
from the foundations up by athird party using their standard designs, so no detailed process
description is included in this document. The sediment drying and melting facility will need to
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interconnect utilities and infrastructure to the oxygen plant to minimize infrastructure
development costs. The main requirement will be the supply of 4160V power from the dryer and
melting facility electric substation to the ASU.

3.11 Dust control system

All of the sediment conveyors, storage hoppers and silos will have a closed design. To prevent
fugitive emissions from the conveyor systems, they will be ventilated continuously. The exhaust
will be directed to a high efficiency fabric filter. All collected dust will be directed back to one
of the dry sediment storage silos.

3.12 Plant wastewater summary

There are three sources of process wastewater for the operation.

1) The condensate from the dryer exhaust results in a waste stream of 34 GPM. This waste
stream has a wastewater loading estimated to be 1000 to 3000 ppm of total suspended solids
(TSS). The suspended solids will consist of sediment particles that are carried out of the
dryers. Thereisapotentia that PCBs are attached to the sediment particles, requiring this
flow stream to be treated by the same wastewater treatment facility processing the dredged
sediment.

2) The packed tower on the exhaust of the melter generates 8 GPM of blowdown. This flow
stream will have TSS and chemical oxygen demand (COD), and will need to be sent for
additional wastewater treatment. The discharge volume and concentration levels should not
require any pretreatment prior to discharge to the publicly owned treatment works (POTW).

3) The cooling tower generates a maximum blowdown flow of 10-30 GPM, depending on
outside air temperature and humidity. This flow can be permitted as a non-contact cooling
water source. If the proper permits are obtained, it is possible to either discharge the water
into the stormwater sewer system or into the final effluent of the wastewater treatment

facility for the dredge water.

Page 8



Minergy Corporation Revised Unit Cost Report

40 DESIGN DIFFERENCES FROM ORIGINAL UNIT COST REPORT

The origina Unit Cost Report used as its basis the sediment that was provided from the SMU 56-
57 demonstration dredging project. Small variations were observed from sediment secured for
this Scope of Work. These factors have been incorporated into this revised Unit Cost Report in

an effort to refine and substantiate the results.

4.1 Lower Organic Content

Sediment has very low fuel value and therefore does not burn autogenously. However, in alarge
melter the organic matter contained in the sediment does account for a portion of the heat input
to the process. The mass/energy balances and the design must incorporate this heat input.
During the original Unit Cost Study, the sediment’s Gross Calorific Vaue (GCV) was 1300
btu/lb. During Minergy’s Supplemental Testing, alower GCV was seen in the samples of Fox
River sediment secured for that work. The end result is alower contribution of heat input from
sediment, with the balance being made up from natural gas. As seen in section 4.5, however,

overall natural gas consumption decreased due to other factors outweighing this increase.

4.2  Pre-Calcined Lime Flux

To optimize melting temperatures, Minergy has specified changes in the lime fluxing additions.
The origina sediment from 56-57 had lime added at the de-watering station; therefore, no
additional lime was necessary. The first Unit Cost Study assumed the addition of calcium
carbonate would suffice for the flux addition, but since the lime had already been added, no
study of the alternatives was possible. Work associated with this scope concluded that the
process can be optimized from the perspective of melting temperature and energy efficiency by
using apre-calcined lime flux. Pre-calcined lime flux is more effective (but more expensive),
than calcium carbonate. The calcining process at the lime supplier’ s facility removes carbonates.
In comparison, using calcium carbonate (ie, non-pre-calcined lime) in the melter would require

additional natural gas and oxygen to remove the carbonates.

4.3 Higher Solids Content
The SMU56-57 demonstration project used plate and frame presses which achieved 50% solids.
At the instructions of the Department and with supporting data from belt press manufacturers,

the base case solids content was increased from 50% to 55%. Thisis attributable to equipment
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that the Department has been able to specify which reduces water content in cake solids more
effectively. Because less water is delivered to the melter plant, less energy is required to
evaporate it, and less natural gasisused. This change aso modifies the number of total tons

processed by the facility, due to less water in the deliveries.

4.4  Higher Glass Yield

Glass Yield isthe ratio of glass output per dry-basis sediment feed. The Lower Organic Content
and Pre-Calcined Lime Flux has the net effect of increasing glass yield. To keep comparisons
between the versions of the Unit Cost Study as even as possible, it was decided to maintain the
design-basis of 250 tons per day of glass production, and vary the sediment feed rate
correspondingly. The Origina Unit Cost’s base-case 250 ton/day unit processed 600 wet tons
per day (at 50% solids); thisversion processes 500 wet tons per day (at 55% solids).

45 Reduced Natural Gas Consumption
Higher Glass Yield and the use of Pre-Calcined Lime Flux reduce the amount of natural gas

required in the process.

46 Reduced Oxygen Consumption
The Lower Organic Content, Higher Glass Yield, Reduced Natural Gas Consumption, and the

use of Pre-Calcined Lime Flux, decreases the amount of oxygen required.

4.7 Higher Dryer Heat Transfer

During the dryer demonstration portion of the Phase 3 EPA SITE testing program, Fox River
sediment was dried at the Hazen Research Laboratory in Golden, CO, in asmall Holo-Flite
indirect disc dryer. The primary purpose of the testing was to monitor PCB fate during the drying
process. Information regarding the dryer’s heat transfer and energy consumption was gathered;
however, this information is of limited usefulness because the flights of the dryer were not kept
full and the unit was not operated in a manner to optimize heat transfer. The original version of
the Unit Cost Study used the low heat transfer number obtained during this test as a conservative
assumption. Supplemental testing by three separate dryer manufacturers in large scale pilot
dryers (performed as part of this work scope) has yielded higher heat transfer rates. Equipment

suppliers used these new values in specifying equipment for this version of the Study, which

Page 10



Minergy Corporation Revised Unit Cost Report

resulted in lower operating and capital costs. The same number of dryers was included (3 dryers

for each 250 glass ton/day line), but each was smaller due to better heat transfer.

4.8 Higher Wet Sediment Cohesion Point

During the first Unit Cost report, it was assumed that sediment that had been dried to greater than
61% solids would not exhibit cohesion. This was based on the results of testing as Hazen
Research on sediment that was provided from the SMU56-57 project. Asindicated above, that
sediment had been limed prior to introduction to the dewatering presses. The lime addition may
have skewed the Hazen cohesion test. Minergy provided sediment samples obtained during this
Work Scope to three different dryer companies (this sediment was not pre-limed). Each reported
a cohesion point of approximately 75%. The end results of this information does not change the
design or operation of the full scale facility over the assumptions used in the original Unit Cost
study. This section has been included in this report to provide feedback on a possibility that had
been considered attractive from a design perspective: assuming the old target of 61%, that a
mechanical dewatering press could press sediment above the cohesion point, thus eliminating the
need for adryer backmixing circuit. The newly discovered cohesion point of 75% is above the
technically feasible pressing capability of mechanical presses. Therefore, the original

assumption of adryer backmix circuit has been retained in this version of the Unit Cost Study.

49  Lower Installation Costs
Installation costs were reduced by receiving feedback from construction contractors. Contractors
speciaizing in mechanical, electrical, and building installations reviewed the facility design. The

net costs were reduced for installation accordingly.

4.10 Increased Natural Gas Price

Since the release of the first Unit Cost Report, prices in the U. S. Government’s long-term
natural gas forecast have increased; however, the increase is not of the same magnitude as that
which has been experienced in the winter of 2002-03. Factoring in the likely in-service
timeframe of afull scale facility, and using delivered prices for industrial users, the forecasts are
caling for an average price of $3.55 per million btu. Thisis approximately 10% higher than was
used in the first Unit Cost Report.
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5.0 COST ANALYSIS - BASE CASE

Using the indicated assumptions and design basis changes, new assumptions and resultant costs

were estimated. These results are for a single-unit, 250 glass ton per day melter, which is

consistent with the Original Unit Cost Study.

5.1 Projected Capital Cost

ltem Cost
Melter (delivered and installed) $ 7,034,667
Dryer (total for 3, equipment only) $ 2,819,336
Material handling system $ 1,852,209
Dryer off gas system equipment $ 370,069
Thermal oil system equipment $ 932,320
AQCE system equipment $ 432,671
Balance of Plant equipment $ 455,749
Controls & Instrumentation $ 518,871
Mechanical contractor $ 4,150,762
Electrical contractor $ 1,753,955
Footings and foundation contractor $ 535,004
Start-up costs $ 714,779
Main building $ 2,467,541
Engineering $ 5,263,233
Sediment Storage Building $ 3,000,000
TOTAL: $ 32,301,166
Total from Original Unit Cost Report $ 36,768,000

Difference: -12%
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5.2 Projected Operating Costs

ltem Annual Cost

Gas $1,159,998

Electricity $ 797,942

Labor $1,625,000

Supplies $1,247,918

Lime Flux $ 923,392

General & Administrative $ 455,557
TOTAL.: $6,209,808

Total from Original Unit Cost Report $6,844,045

Difference -9%

5.3 Present Value of 15-year Project

Minergy calculated the Present Value of the capital and operating costs of the project. It was
assumed that, similar to most industrial facilities, the equipment would be operating for a 15-year
duration. The Present Vaue of the costswas calculated to be $108 million In comparison to the
Present Value calculated in the original Unit Cost Report ($97 million) this represents a change
of -10%. In spite of the overall net decreases in Capital, Operating, and Present Vaue, the Unit
Cost is dightly higher in thisversion. Thisis attributable to the higher solids content and higher
glass yield (discussed in sections 4.3 and 4.4 of thisreport). Higher solids content reduces the
amount of water received at the facility, but also reduces the number of wet tons over which
costs are spread. Higher glass yield reduces the amount of sediment to be processed in a Glass
Furnace of fixed glass production.

The Department has expressed some concern that 15 years may be longer than is currently
proposed for the Fox River cleanup. For abase case comparison against the Original Unit Cost
report, we have maintained the 15 year life. To address the life-of-project concerns, we have
included an extensive set of sensitivities in Section 5.0 of this report. These sensitivities

calculate the unit costs of operating a variety of different size facilities for varying lengths of
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time. These options should be helpful in finding a project size and duration that accommodates

the outcome of the final remedial design.

Estimated Present Value
250 Glass Ton per Day
Sediment Melting Plant

Assumptions:
Project life = 15 years
Interest rate = 5.0%
Days per Year = 350
Sediment processing rate = 500 tons daily
Total sediment processed = 2,625,000 tons over project
life
Construction costs = $32,300,000
Operating costs = $6,209,808 annually
Income from glass sales = $2 - $25 per ton of glass sold
Glass production rate = 250 tons daily
Initial Net Annual
Estimated Costs: Costs Costs
Construction costs $32,300,000
Operating costs with no glass sales $6,209,808
Operating costs minus glass income at $2/ton $6,034,808
Operating costs minus glass income at $25/ton $4,022,308

Total Present Worth Cost of Project:

No glass sales $96,755,682
With glass sales at $2/ton $94,939,242
With glass sales at $25/ton $74,050,180

Unit Costs (Per Ton of Sediment Processed):

No glass sales $36.86
With glass sales at $2/ton $36.17
With glass sales at $25/ton $28.21
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5.4

Summary of Assumptions

Severa assumptions were made for the Base Case of this Cost Study.

1. The following assumptions were made relative to incoming sediment:

a

b.

-~ o o 0

Q@

Previously de-watered to 55% solids

Previous removal of al debris, including metal and other materia greater than ¥+inch in

sze

Received in a non-frozen state, even during winter operations
Gross calorific value (GCV) of approximately 800 Btu per pound
Loss on ignition of approximately 17%

Fluxing requirement of 15% lime

Cohesion does not occur above 75% solids

2. The following assumptions were made relative to facility permitting:

a

Facility will be permitted under CERCLA site exemption and meets ARARSs identified in

Minergy's Permitting Feasibility Study
Oxyfuel is best available control technology (BACT) for NO control
Wet scrubber at 95% control is BACT for SO2

3. The following assumptions were made relative to the facility design:

- o o 0 T o

2 Q@

Facility is staffed for 24 hours per day, year-round

Site soils are capable of loading to 2500 pounds per square foot

No provisions have been incorporated for soil testing or boring

No compactor is assumed necessary for feeding to the melter

The dryers require 30 Btu per square foot per degree F

Dryer maximum throughput is 600 tons/day (on the basis of 50% solids)
Facility design will be for an industrial area

No underground utility relocation is required

No pre-construction site remediation is required
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4. The following assumptions were made relative to the cost of supplies:

a

b
C.
d

The gas price was assumed to be $3.55 per million Btu

. The electricity price was assumed to be 4% cents per kilowatt hour

The lime flux cost was assumed to be $62.00 per ton

. The oxygen cost is assumed to be 6 cents per hundred cubic feet from a 3" party

5. No provisions were included for the following items:

a

b
C.
d.
e

Salvage/removal at the end of the plant’s economic life

. Dredging, dewatering, and delivery of cake solids

Hedges or other financial instruments on commodity prices
Site development costs other than those explicitly listed

Financing costs during and after plant construction and working capital requirements
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6.0 SENSITIVITY ANALYSES

6.1 Overview

A series of sengitivity analyses have been performed on the base project. These analyses estimate
the capital, operations and maintenance (O& M), and unit cost of melter projects of varying sizes.
These costs were derived using a combination of build-up estimates, generally accepted scale

factors, and operational experience. The base case project was used as a reference.

Each major capital line item was analyzed to determine the new expected values, factoring in the
impacts of the larger or smaller sized plants. For example, the slope of the cost curve of a melter
israther flat because alarge portion of the cost of amelter isfixed. Sediment dryer plants, in
comparison, scale fairly well due to the use of multiple dryer lines for each facility (increasing or
decreasing the capacity of the plant is done by using more or fewer dryer lines).

The O&M line items were also analyzed individually to determine the new expected values.
These items fall into two categories. fixed and variable O& M. Variable O&M items include
natural gas, oxygen, electricity, and lime flux, the consumption of which varies in proportion to
the amount of processing. Fixed O&M included staffing, G& A, and maintenance, although these

items were individually estimated for each plant size.

6.2 Project Sizes
The project sizes were varied as indicated:

A. 1x 250: Thisisthe base case project described in thisreport. This facility has one
sediment melter rated at 250 glass tons per day and two or three dryers rated at 200 to
300 tons each (at 50% solids), along with the associated balance of plant.

B. 2 x 250: Thisfacility has two sediment melters each rated at 250 glass tons per day
and four to six dryersrated at 200 to 300 tons each (at 50% solids), along with the
associated balance of plant.

C. 2x 375: Thisfacility has two sediment melters each rated at 375 glass tons per day
and six dryersrated at 300 tons per day each (at 50% solids), along with the

associated balance of plant.
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D. 3 x 375: Thisfacility has three sediment melters each rated at 375 glass tons per day
and nine dryers rated at 300 tons per day each (at 50% solids), along with the

associated balance of plant.

6.3 Sediment Storage

The sensitivity analysis included provisions for each project to operate at 240 or 350 days per
year. Limiting operations to 240 days per year would coincide with the 8-month dredging
season, and avoid the capital expenditure of a building to store sediment and minimize potential
permitting problems with storing such material and reduce footprint. To operate 350 days per
year, a storage would be used into which one-third of the de-watered sediments would be placed
during the dredging season. During the non-dredging season, the accumulated inventory would
be used as feedstock to the melter plant. For each 250 glass ton per day increment of capacity,
sufficient storage could be accomplished using a 60,000 square foot building. The estimated cost
of such a building would be $3 million per 250 glass ton/day unit.

6.4  Stand-alone Facility Design

All of the melter projects have been designed to be stand-alone facilities. However, it is
possible, and potentially desirable, to integrate the operation of any of these facilities into that of
an adjacent industrial facility with which it can share operational resources. Integration tends to
be more applicable to the smaller projects. Operational savings of approximately $500,000 per
year could be achieved through integration. However, for the purposes of clarity, this sensitivity

study assumes each of the facilities is a stand-alone entity.

6.5 Project Life Sensitivity

Analyses were performed on each of the above listed project sizes, with and without sediment
storage, for 7, 8, 10, and 15 year fixed project lives. It was assumed that at the end of the project
life that the facility would be closed and no longer used for this purpose. No credit was applied

toward scrap, removal, or facility re-use, as these would be speculative at this time.
Analyses were also performed on each of the above listed project sizes, with and without

sediment storage, for a number of target project scopes. This analysis assumed that each of the
projects would be operated with a target of a certain number of tons of dredged material to
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process. When the target is reached, it was assumed that the facility was closed. No credit was
applied toward scrap, removal or facility re-use, as these would be speculative at thistime.
Project sizes were:

1,500,000 Dry tons (equivalent to 2,720,000 wet tons at 55% solids)

1,980,000 Dry tons (equivalent to 3,600,000 wet tons at 55% solids)

2,420,000 Dry tons (equivalent to 4,400,000 wet tons at 55% solids)

3,575,000 Dry tons (equivalent to 6,500,000 wet tons at 55% solids)

6.6 Sediment Moisture Sensitivity
The dryers that have been included in this cost study have substantial evaporative capacity above
that which would be required for cake solids described in the base case (that is, 55% solids).
This means the facility could accommodate wetter sediment and not have the capacity limited by
dryer throughput. Each of the above listed scenarios, with and without storage, for varying
project lives and varying amounts of target sediment processing, was studied at varying sediment
solids content, as follows:

55% wet sediment solids content

50% wet sediment solids content

45% wet sediment solids content

40% wet sediment solids content

35% wet sediment solids content

30% wet sediment solids content

6.7  Sensitivity Tables

Tables containing the results of all the sensitivity cases are included in Appendix A.
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UNIT COST ESTIMATES

PROJECTS IN SERVICE FOR FIXED AMOUNT OF TIME

SEDIMENT FEED 55% SOLIDS

Plant Size, Glass tons/day 1 x 250 2 x 250 2 x 375 3 x375

Daily capacity (tons) 500 1,000 1,500 2,250

Storage Building Size (tons) n/a 55,000 n/a 110,000 n/a 165,000 n/a 247,500

Days/yr Operation 240 350 240 350 240 350 240 350

Project Life (years) 15 15 15 15 15 15 15 15
% Sediment Processed (million wet tons) 1.8 2.6 3.6 5.3 5.4 7.9 8.1 11.8
.‘é Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 4.83 6.21 8.42 11.18 11.43 15.57 16.55 22.76
§ NPV before Glass Sales ($million) 79.44 96.76 143.65 178.30 189.06 241.02 273.80 351.74
= Unit Cost ($2 Glass) $ 4344 |$ 3617 |$ 39.21|$ 33.27 3432 $ 29.91 3311 ([$ 29.09

Unit Cost ($25 Glass) $ 3548 |$ 2821[$ 3125|% 25.31 26.36 | $ 21.96 2515 $ 21.13

Project Life (years) 10 10 10 10 10 10 10 10
% Sediment Processed (million wet tons) 1.2 1.8 2.4 3.5 3.6 5.3 5.4 7.9
.‘é Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 4.83 6.21 8.42 11.18 11.43 15.57 16.55 22.76
§ NPV before Glass Sales ($million) 66.60 80.25 121.27 148.57 158.67 199.63 229.81 291.26
= Unit Cost ($2 Glass) $ 5473 |$ 4509 [$ 49.76 | § 41.68 43.30 | § 37.25 41.79 | § 36.21

Unit Cost ($25 Glass) $ 4585 |% 36.21|% 40.88|$ 32.80 3442 | $ 28.37 3291 (% 27.33

Project Life (years) 8 8 8 8 8 8 8 8
% Sediment Processed (million wet tons) 1.0 14 1.9 2.8 2.9 4.2 4.3 6.3
3‘ Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
:‘Le_ Annual O&M ($million) 4.83 6.21 8.42 11.18 11.43 15.57 16.55 22.76
E NPV before Glass Sales ($million) 60.52 72.44 110.67 134.50 144.28 180.03 208.99 262.62
® Unit Cost ($2 Glass) $ 6223 |$ 5093 [$ 56.83 9% 47.23 49.29 | § 42.06 47.57 | § 40.88

Unit Cost ($25 Glass) $ 52.94 |[$ 4164 [$ 4754 | 37.94 40.00 | § 32.77 3828 [ $ 31.59

Project Life (years) 7 7 7 7 7 7 7 7
% Sediment Processed (million wet tons) 0.8 1.2 1.7 2.5 2.5 3.7 3.8 5.5
3‘ Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
:‘Le_ Annual O&M ($million) 4.83 6.21 8.42 11.18 11.43 15.57 16.55 22.76
E NPV before Glass Sales ($million) 57.25 68.23 104.97 126.93 136.54 169.49 197.79 247.21
= Unit Cost ($2 Glass) $ 6733 [$ 5487 [$ 6165|9% 50.98 53.36 [ $ 45.29 51.50 [ $ 44.02

Unit Cost ($25 Glass) $ 5782 |$ 4537 [$ 52159 41.48 43.85 | § 35.79 41.99 | § 34.51
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UNIT COST ESTIMATES

PROJECTS IN SERVICE FOR FIXED AMOUNT OF TIME

SEDIMENT FEED 50% SOLIDS

Plant Size, Glass tons/day 1 x 250 2 x 250 2 x 375 3 x375

Daily capacity (tons) 540 1,080 1,620 2,430

Storage Building Size (tons) n/a 59,400 n/a 118,800 n/a 178,200 n/a 267,300

Days/yr Operation 240 350 240 350 240 350 240 350

Project Life (years) 15 15 15 15 15 15 15 15
% Sediment Processed (million wet tons) 1.9 2.8 3.9 5.7 5.8 8.5 8.7 12.8
.‘é Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 4.97 6.42 8.70 11.59 11.86 16.19 17.18 23.68
§ NPV before Glass Sales ($million) 80.90 98.89 146.58 182.56 193.45 247.42 280.38 361.34
= Unit Cost ($2 Glass) $ 4097 |$§ 3424|% 37.06]|$ 31.56 3253 [ $ 28.45 3136 [ $ 27.63

Unit Cost ($25 Glass) $ 3361 [$% 2687 [$ 2969 |9 24.19 2516 [ $ 21.08 2340 $ 19.67

Project Life (years) 10 10 10 10 10 10 10 10
% Sediment Processed (million wet tons) 1.3 1.9 2.6 3.8 3.9 5.7 5.8 8.5
.‘é Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 4.97 6.42 8.70 11.59 11.86 16.19 17.18 23.68
§ NPV before Glass Sales ($million) 67.69 81.84 123.44 151.75 161.94 204.39 234.71 298.40
= Unit Cost ($2 Glass) $ 5151 [$ 4259 [$ 46919 39.43 4094 | § 35.33 3947 [ $ 34.31

Unit Cost ($25 Glass) $ 4329 |$ 3436|% 3869 ]|9% 31.21 32719 2711 3059 [ $ 25.43

Project Life (years) 8 8 8 8 8 8 8 8
% Sediment Processed (million wet tons) 1.0 1.5 2.1 3.0 3.1 4.5 4.7 6.8
3‘ Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
:‘Le_ Annual O&M ($million) 4.97 6.42 8.70 11.59 11.86 16.19 17.18 23.68
E NPV before Glass Sales ($million) 61.43 73.76 112.49 137.16 147.02 184.02 213.09 268.59
® Unit Cost ($2 Glass) $ 5850 [§ 48.04[$ 53509 44.61 46.52 | § 39.82 44.86 | $ 38.67

Unit Cost ($25 Glass) $ 4990 |$ 3943 |8% 4490 ]|$ 36.01 3792 [ $ 31.22 3557 (% 29.38

Project Life (years) 7 7 7 7 7 7 7 7
% Sediment Processed (million wet tons) 0.9 1.3 1.8 2.6 2.7 4.0 4.1 6.0
3‘ Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
:‘Le_ Annual O&M ($million) 4.97 6.42 8.70 11.59 11.86 16.19 17.18 23.68
E NPV before Glass Sales ($million) 58.06 69.42 106.60 129.31 138.99 173.06 201.46 252.56
= Unit Cost ($2 Glass) $ 6324 [$ 5171 [$ 5799 |§ 48.11 50.30 [ $ 42.84 48.52 | § 41.60

Unit Cost ($25 Glass) $ 5444 |$ 4291 [$ 49.18 | § 39.30 41.50 | § 34.04 39.01[$ 32.09
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UNIT COST ESTIMATES

PROJECTS IN SERVICE FOR FIXED AMOUNT OF TIME

SEDIMENT FEED 45% SOLIDS

Plant Size, Glass tons/day 1 x 250 2 x 250 2 x 375 3 x375

Daily capacity (tons) 600 1,200 1,800 2,700

Storage Building Size (tons) n/a 66,000 n/a 132,000 n/a 198,000 n/a 297,000

Days/yr Operation 240 350 240 350 240 350 240 350

Project Life (years) 15 15 15 15 15 15 15 15
% Sediment Processed (million wet tons) 2.2 3.2 4.3 6.3 6.5 9.5 9.7 14.2
.‘é Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.14 6.66 9.05 12.09 12.37 16.93 17.95 24.80
§ NPV before Glass Sales ($million) 82.67 101.47 150.12 187.72 198.75 255.16 288.34 372.95
= Unit Cost ($2 Glass) $ 3770 [$ 3164 [$ 3417 | 29.22 3010 [ $ 26.42 2897 [ $ 25.62

Unit Cost ($25 Glass) $ 31.06 [$ 25.00[($ 2754 |$ 22.59 2346 [ $ 19.79 21.02 [ $ 17.66

Project Life (years) 10 10 10 10 10 10 10 10
% Sediment Processed (million wet tons) 14 2.1 2.9 4.2 4.3 6.3 6.5 9.5
.‘é Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.14 6.66 9.05 12.09 12.37 16.93 17.95 24.80
§ NPV before Glass Sales ($million) 69.00 83.76 126.08 155.59 165.88 210.15 240.63 307.03
= Unit Cost ($2 Glass) $ 4727 |$ 3924 |$ 4313|$ 36.40 37.76 [ $ 32.71 36.36 [ $ 31.72

Unit Cost ($25 Glass) $ 3987 |$ 3184 [$ 35739 29.00 30.36 [ $ 25.31 2748 | $ 22.84

Project Life (years) 8 8 8 8 8 8 8 8
% Sediment Processed (million wet tons) 1.2 1.7 2.3 3.4 3.5 5.0 5.2 7.6
3‘ Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
:‘Le_ Annual O&M ($million) 5.14 6.66 9.05 12.09 12.37 16.93 17.95 24.80
E NPV before Glass Sales ($million) 62.53 75.37 114.69 140.37 150.32 188.84 218.04 275.82
® Unit Cost ($2 Glass) $ 53.61[$ 4419[$ 49.11|$ 41.10 42.82 | § 36.79 4125 | § 35.68

Unit Cost ($25 Glass) $ 4586 |$ 36.45|% 41.36|$ 33.36 35.08 [ $ 29.05 3196 [ $ 26.39

Project Life (years) 7 7 7 7 7 7 7 7
% Sediment Processed (million wet tons) 1.0 1.5 2.0 2.9 3.0 4.4 4.5 6.6
3‘ Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
:‘Le_ Annual O&M ($million) 5.14 6.66 9.05 12.09 12.37 16.93 17.95 24.80
E NPV before Glass Sales ($million) 59.05 70.86 108.57 132.19 141.95 177.38 205.89 259.03
= Unit Cost ($2 Glass) $ 5789 |$ 4751[$ 5317 |$ 44.27 46.25 | § 39.53 44.56 | § 38.33

Unit Cost ($25 Glass) $ 4997 |3% 3959 |$ 45249 36.35 38331 % 31.61 35.06 | § 28.83
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UNIT COST ESTIMATES

PROJECTS IN SERVICE FOR FIXED AMOUNT OF TIME

SEDIMENT FEED 40% SOLIDS

Plant Size, Glass tons/day 1 x 250 2 x 250 2 x 375 3 x375

Daily capacity (tons) 675 1,350 2,025 3,038

Storage Building Size (tons) n/a 74,250 n/a 148,500 n/a 222,750 n/a 334,125

Days/yr Operation 240 350 240 350 240 350 240 350

Project Life (years) 15 15 15 15 15 15 15 15
% Sediment Processed (million wet tons) 2.4 3.5 4.9 71 7.3 10.6 10.9 15.9
.‘é Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.35 6.97 9.47 12.71 13.01 17.87 18.91 26.20
§ NPV before Glass Sales ($million) 84.88 104.69 154.54 194.17 205.39 264.84 298.30 387.47
= Unit Cost ($2 Glass) $ 3442 |$ 29.03[$ 3129 |% 26.88 27.66 [ $ 24.40 26.59 [ $ 23.61

Unit Cost ($25 Glass) $ 2852 |$ 2314[$ 2539 |% 20.99 2177 $ 18.50 18.63 | § 15.65

Project Life (years) 10 10 10 10 10 10 10 10
% Sediment Processed (million wet tons) 1.6 2.4 3.2 4.7 4.9 71 7.3 10.6
.‘é Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.35 6.97 9.47 12.71 13.01 17.87 18.91 26.20
§ NPV before Glass Sales ($million) 70.65 86.16 129.37 160.39 170.82 217.35 248.04 317.83
= Unit Cost ($2 Glass) $ 43.04 |$§ 3590 |% 39.36|$ 33.37 3458 [ $ 30.09 3325(% 29.12

Unit Cost ($25 Glass) $ 3646 |[$ 2932 [$ 3278 |$ 26.79 28.00 [ $ 23.52 2437 (% 20.24

Project Life (years) 8 8 8 8 8 8 8 8
% Sediment Processed (million wet tons) 1.3 1.9 2.6 3.8 3.9 5.7 5.8 8.5
3‘ Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
:‘Le_ Annual O&M ($million) 5.35 6.97 9.47 12.71 13.01 17.87 18.91 26.20
E NPV before Glass Sales ($million) 63.91 77.38 117.45 144.39 154.45 194.86 224.24 284.86
® Unit Cost ($2 Glass) $ 4871 |$ 4034 |$ 4471|$ 37.60 3913 [ $ 33.77 3764 [ $ 32.69

Unit Cost ($25 Glass) $ 4183 |$ 3346|% 37.83|$% 30.72 3224 [ $ 26.89 2835 9% 23.39

Project Life (years) 7 7 7 7 7 7 7 7
% Sediment Processed (million wet tons) 1.1 1.7 2.3 3.3 3.4 5.0 5.1 7.4
3‘ Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
:‘Le_ Annual O&M ($million) 5.35 6.97 9.47 12.71 13.01 17.87 18.91 26.20
E NPV before Glass Sales ($million) 60.28 72.66 111.04 135.78 145.65 182.77 211.44 267.13
= Unit Cost ($2 Glass) $ 5255 |$ 4332 [$ 4835|% 40.44 42.20 | § 36.23 40.61 | $ 35.07

Unit Cost ($25 Glass) $ 4551|% 36.28|$% 41309 33.40 35.16 | $ 29.19 3110 | § 25.56
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UNIT COST ESTIMATES

PROJECTS IN SERVICE FOR FIXED AMOUNT OF TIME

SEDIMENT FEED 35% SOLIDS

Plant Size, Glass tons/day 1 x 250 2 x 250 2 x 375 3 x375

Daily capacity (tons) 771 1,542 2,313 3,470

Storage Building Size (tons) n/a 84,810 n/a 169,620 n/a 254,430 n/a 381,645

Days/yr Operation 240 350 240 350 240 350 240 350

Project Life (years) 15 15 15 15 15 15 15 15
% Sediment Processed (million wet tons) 2.8 4.0 5.6 8.1 8.3 12.1 12.5 18.2
.‘é Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.63 7.37 10.02 13.51 13.83 19.06 20.14 27.99
§ NPV before Glass Sales ($million) 87.71 108.83 160.21 202.44 213.89 277.23 311.05 406.06
= Unit Cost ($2 Glass) $ 3115[$ 2644 [$ 28419 24.56 2524 | $ 22.38 24219 21.60

Unit Cost ($25 Glass) $ 2599 |$ 2128 [$ 23259 19.40 20.08 [ $ 17.22 16.25 | § 13.64

Project Life (years) 10 10 10 10 10 10 10 10
% Sediment Processed (million wet tons) 1.9 2.7 3.7 5.4 5.6 8.1 8.3 12.1
.‘é Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.63 7.37 10.02 13.51 13.83 19.06 20.14 27.99
§ NPV before Glass Sales ($million) 72.75 89.23 133.58 166.53 177.14 226.57 257.52 331.66
= Unit Cost ($2 Glass) $ 3882 |$% 3257[$ 35599 30.36 3141 (9 27.49 3015 (% 26.54

Unit Cost ($25 Glass) $ 33.06 [$ 26.81[$ 2984 | 24.60 2565 $ 21.73 2127 | $ 17.66

Project Life (years) 8 8 8 8 8 8 8 8
% Sediment Processed (million wet tons) 1.5 2.2 3.0 4.3 4.4 6.5 6.7 9.7
3‘ Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
:‘Le_ Annual O&M ($million) 5.63 7.37 10.02 13.51 13.83 19.06 20.14 27.99
E NPV before Glass Sales ($million) 65.67 79.95 120.98 149.53 159.74 202.58 232.18 296.44
® Unit Cost ($2 Glass) $ 4384 |$ 36518 4034 |$ 34.11 3545 $ 30.76 34.05[$ 29.71

Unit Cost ($25 Glass) $ 3781|$% 3049[$ 34319 28.08 2942 | $ 24.73 2476 | $ 20.42

Project Life (years) 7 7 7 7 7 7 7 7
% Sediment Processed (million wet tons) 1.3 1.9 2.6 3.8 3.9 5.7 5.8 8.5
3‘ Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
:‘Le_ Annual O&M ($million) 5.63 7.37 10.02 13.51 13.83 19.06 20.14 27.99
E NPV before Glass Sales ($million) 61.86 74.96 114.20 140.39 150.39 189.68 218.55 277.49
= Unit Cost ($2 Glass) $ 4722 |$ 39.15|8% 4355|$% 36.63 3817 [ $ 32.94 36.67 [ $ 31.82

Unit Cost ($25 Glass) $ 4106|% 3298|$% 37.38|% 30.46 32.00 | $ 26.77 2716 | $ 22.31
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UNIT COST ESTIMATES

PROJECTS IN SERVICE FOR FIXED AMOUNT OF TIME

SEDIMENT FEED 30% SOLIDS

Plant Size, Glass tons/day 1 x 250 2 x 250 2 x 375 3 x375

Daily capacity (tons) 804 1,608 2,412 3,618

Storage Building Size (tons) n/a 88,440 n/a 176,880 n/a 265,320 n/a 397,980

Days/yr Operation 240 350 240 350 240 350 240 350

Project Life (years) 15 15 15 15 15 15 15 15
% Sediment Processed (million wet tons) 2.9 4.2 5.8 8.4 8.7 12.7 13.0 19.0
.‘é Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.74 7.54 10.24 13.84 14.16 19.55 20.64 28.73
§ NPV before Glass Sales ($million) 88.88 110.53 162.55 205.85 217.40 282.35 316.32 413.74
= Unit Cost ($2 Glass) $ 3028 |$ 2576 [$ 27659 23.95 24619 21.87 2359 [ $ 21.09

Unit Cost ($25 Glass) $ 2533 |$% 2081 [$ 2270 |% 19.01 19.66 | $ 16.92 15.64 | § 13.13

Project Life (years) 10 10 10 10 10 10 10 10
% Sediment Processed (million wet tons) 1.9 2.8 3.9 5.6 5.8 8.4 8.7 12.7
.‘é Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.74 7.54 10.24 13.84 14.16 19.55 20.64 28.73
§ NPV before Glass Sales ($million) 73.63 90.50 135.33 169.07 179.76 230.38 261.44 337.38
= Unit Cost ($2 Glass) $ 3768 [$ 3168[$ 3459 |§ 29.56 3057 [ $ 26.81 2934 [ $ 25.87

Unit Cost ($25 Glass) $ 3215|$ 2616 [$ 29.06 | $ 24.04 25.05[$ 21.29 2046 [ $ 16.99

Project Life (years) 8 8 8 8 8 8 8 8
% Sediment Processed (million wet tons) 1.5 2.3 3.1 4.5 4.6 6.8 6.9 10.1
3‘ Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
:‘Le_ Annual O&M ($million) 5.74 7.54 10.24 13.84 14.16 19.55 20.64 28.73
E NPV before Glass Sales ($million) 66.40 81.01 122.43 151.66 161.93 205.77 235.46 301.22
® Unit Cost ($2 Glass) $ 4251]|$% 3548 |8% 39.15|$% 33.18 3446 [ $ 29.97 33.09 [ $ 28.93

Unit Cost ($25 Glass) $ 36.73[$ 2971 [$ 3338 |9 27.40 28.69 | $ 24.19 2380 [ $ 19.64

Project Life (years) 7 7 7 7 7 7 7 7
% Sediment Processed (million wet tons) 14 2.0 2.7 3.9 4.1 5.9 6.1 8.9
3‘ Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
:‘Le_ Annual O&M ($million) 5.74 7.54 10.24 13.84 14.16 19.55 20.64 28.73
E NPV before Glass Sales ($million) 62.52 75.91 115.50 142.30 152.35 192.54 221.49 281.78
= Unit Cost ($2 Glass) $ 4577 |$ 38.02 |$ 4224 |% 35.61 37.08 [ $ 32.07 3561 (9% 30.96

Unit Cost ($25 Glass) $ 3986|% 3211|$% 36.33|% 29.69 311718 26.16 26111 % 21.46
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SEDIMENT FEED

UNIT COST ESTIMATES
PROJECTS IN SERVICE FOR FIXED AMOUNT OF DREDGING
55% SOLIDS

Plant Size, Glass tons/day 1x 250 2 x 250 2x 375 3x375

Daily capacity (tons) 500 1,000 1,500 2,250

Storage Building Size (tons) n/a 55,000 n/a 110,000 n/a 165,000 n/a 247,500

Days/yr Operation 240 350 240 350 240 350 240 350
g Project Life (years) 54 37 27 19 18 12 12 8
g Sediment Processed (million wet tons) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 4.83 6.21 8.42 11.18 11.43 15.57 16.55 22.76
§_ NPV before Glass Sales ($million) 119.03 136.22 179.75 195.50 204.29 220.60 249.04 266.41
E Unit Cost ($2 Glass) $ 1797 |$ 2051 |% 27119 2943 | $ 30.78 | $ 33.21 3758 | $ 40.18
” Unit Cost ($25 Glass) $ 1403 |$ 1532|$ 2089 |$ 22.05|$ 2332 $ 24.78 29.09 | $ 30.95
g Project Life (years) 37 25 18 13 12 8 8 6
g Sediment Processed (million wet tons) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 4.83 6.21 8.42 11.18 11.43 15.57 16.55 22.76
§_ NPV before Glass Sales ($million) 109.76 120.08 155.82 164.76 173.10 183.92 210.60 224.13
§ Unit Cost ($2 Glass) $ 2449 |$ 2673 |$ 3477 (% 36.72 | $ 38.60 | $ 41.00 47.06 | $ 50.08
- Unit Cost ($25 Glass) $ 1927 |$ 2026 |$ 2735|% 2833 | $ 30.15 | $ 31.79 37.80 | $ 40.26
g Project Life (years) 30 21 15 10 10 7 7 5
g Sediment Processed (million wet tons) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 4.83 6.21 8.42 11.18 11.43 15.57 16.55 22.76
§_ NPV before Glass Sales ($million) 103.55 110.97 143.65 150.48 158.67 167.95 193.93 206.52
§ Unit Cost ($2 Glass) $ 2825|$% 3021|% 3921|$% 41.03 [ $ 4330 | $ 45.82 53.04 | $ 56.49
) Unit Cost ($25 Glass) $ 2236 |$ 2313|$ 3125(% 3221 |9% 3442 | $ 36.28 4346 | $ 46.43
g Project Life (years) 23 16 11 8 8 5 5 3
g Sediment Processed (million wet tons) 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 4.83 6.21 8.42 11.18 11.43 15.57 16.55 22.76
§_ NPV before Glass Sales ($million) 94.03 98.44 127.92 132.96 141.05 149.12 174.32 186.29
% Unit Cost ($2 Glass) $ 3389|% 3541[$ 46.16|9% 4794 | $ 50.90 | $ 53.81 63.05 | $ 67.41
) Unit Cost ($25 Glass) $ 2711 |$ 2755|% 3754($ 38.60 | $ 4152 | $ 43.90 53.10 | $ 57.08

Note: 1,500,000 Dry tons is equivalent to 2,720,000 wet tons at 55% solids
1,980,000 Dry tons is equivalent to 3,600,000 wet tons at 55% solids
2,420,000 Dry tons is equivalent to 4,400,000 wet tons at 55% solids
3,575,000 Dry tons is equivalent to 6,500,000 wet tons at 55% solids
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SEDIMENT FEED

UNIT COST ESTIMATES
PROJECTS IN SERVICE FOR FIXED AMOUNT OF DREDGING
50% SOLIDS

Plant Size, Glass tons/day 1x 250 2 x 250 2x 375 3x375

Daily capacity (tons) 540 1,080 1,620 2,430

Storage Building Size (tons) n/a 59,400 n/a 118,800 n/a 178,200 n/a 267,300

Days/yr Operation 240 350 240 350 240 350 240 350
g Project Life (years) 55 38 28 19 18 13 12 8
g Sediment Processed (million wet tons) 7.2 7.2 7.2 7.2 7.2 7.2 7.2 7.2
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 4.97 6.42 8.70 11.59 11.86 16.19 17.18 23.68
§_ NPV before Glass Sales ($million) 121.98 140.35 185.00 201.96 210.83 228.16 256.74 274.89
E Unit Cost ($2 Glass) $ 16.75|$ 1922 |$ 2538 |9 27.66 | $ 28.89 | $ 31.24 3517 | $ 37.65
” Unit Cost ($25 Glass) $ 1315|$ 1448 |$ 1967 | $ 2087 | $ 22.03 | $ 23.48 26.73 | $ 28.44
g Project Life (years) 37 26 19 13 12 9 8 6
g Sediment Processed (million wet tons) 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 4.97 6.42 8.70 11.59 11.86 16.19 17.18 23.68
§_ NPV before Glass Sales ($million) 112.65 123.83 160.32 169.95 178.33 189.68 216.46 230.36
§ Unit Cost ($2 Glass) $ 2286 |$ 2507 |% 3253|$ 3444 | $ 36.17 | $ 38.45 4392 | $ 46.74
- Unit Cost ($25 Glass) $ 18.08 |[$§ 1914 |$ 2571 |$ 26.71|$ 2838 | $ 29.95 3469 | $ 36.94
g Project Life (years) 31 21 15 10 10 7 7 5
g Sediment Processed (million wet tons) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 4.97 6.42 8.70 11.59 11.86 16.19 17.18 23.68
§_ NPV before Glass Sales ($million) 106.33 114.44 147.71 155.02 163.25 172.88 198.94 211.78
§ Unit Cost ($2 Glass) $ 2638 |$ 2833|% 36669 3844 | $ 4051 $ 42.89 4941 $ 52.61
) Unit Cost ($25 Glass) $ 2098 |$ 2183 |% 2934 |$ 30.30 | $ 32321 % 34.09 39.86 | $ 42.57
g Project Life (years) 23 16 12 8 8 5 5 4
g Sediment Processed (million wet tons) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 4.97 6.42 8.70 11.59 11.86 16.19 17.18 23.68
§_ NPV before Glass Sales ($million) 96.59 101.46 131.35 136.67 144.78 153.05 178.31 190.42
% Unit Cost ($2 Glass) $ 3165|$% 3319[$ 43.09|9% 4481 $ 4751 $ 50.22 58.57 | $ 62.58
) Unit Cost ($25 Glass) $ 2543 |$ 2596|% 3515($ 36.19 | $ 38.85 | % 41.06 48.65 | $ 52.27

Note: 1,500,000 Dry tons is equivalent to 2,720,000 wet tons at 55% solids
1,980,000 Dry tons is equivalent to 3,600,000 wet tons at 55% solids
2,420,000 Dry tons is equivalent to 4,400,000 wet tons at 55% solids
3,575,000 Dry tons is equivalent to 6,500,000 wet tons at 55% solids
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SEDIMENT FEED

UNIT COST ESTIMATES
PROJECTS IN SERVICE FOR FIXED AMOUNT OF DREDGING
45% SOLIDS

Plant Size, Glass tons/day 1x 250 2 x 250 2x 375 3x375

Daily capacity (tons) 600 1,200 1,800 2,700

Storage Building Size (tons) n/a 66,000 n/a 132,000 n/a 198,000 n/a 297,000

Days/yr Operation 240 350 240 350 240 350 240 350
g Project Life (years) 55 38 28 19 18 13 12 8
g Sediment Processed (million wet tons) 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.14 6.66 9.05 12.09 12.37 16.93 17.95 24.80
§_ NPV before Glass Sales ($million) 125.16 144.53 190.04 207.95 216.89 235.01 263.64 282.42
E Unit Cost ($2 Glass) $ 1547 |$ 1782 |$ 2347 |$ 2564 | $ 26.76 | $ 28.97 3245 | % 34.75
” Unit Cost ($25 Glass) $ 1223 |$ 1356 |$ 1834 |$ 1954 [ $ 2059 | $ 21.99 24.01|$ 25.54
g Project Life (years) 37 26 19 13 12 9 8 6
g Sediment Processed (million wet tons) 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.14 6.66 9.05 12.09 12.37 16.93 17.95 24.80
§_ NPV before Glass Sales ($million) 115.50 127.37 164.39 174.57 182.98 194.76 221.56 235.78
§ Unit Cost ($2 Glass) $ 2110 |$ 2322 |$ 30.04 % 3186 | $ 3342 | % 35.55 4040 | $ 42.99
- Unit Cost ($25 Glass) $ 1680 |[$ 1788 |$ 2390 |$ 2490 | $ 26419 27.90 31171 $ 33.19
g Project Life (years) 31 21 15 10 10 7 7 5
g Sediment Processed (million wet tons) 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.14 6.66 9.05 12.09 12.37 16.93 17.95 24.80
§_ NPV before Glass Sales ($million) 108.97 117.63 151.29 159.00 167.25 177.19 203.27 216.33
§ Unit Cost ($2 Glass) $ 2434 |$ 2622|% 3381|$ 35.50 | $ 3737 1% 39.58 4537 | $ 48.29
) Unit Cost ($25 Glass) $ 1948 |$§ 2037 |$ 2722 |$ 2818 | $ 30.00 | $ 31.66 35811 9% 38.25
g Project Life (years) 23 16 12 8 8 5 5 4
g Sediment Processed (million wet tons) 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.14 6.66 9.05 12.09 12.37 16.93 17.95 24.80
§_ NPV before Glass Sales ($million) 98.89 104.14 134.29 139.86 147.98 156.45 181.71 193.95
% Unit Cost ($2 Glass) $ 2918 |$ 3068 |% 39669 4128 [ $ 4372 | $ 46.22 53.65 | $ 57.29
) Unit Cost ($25 Glass) $ 2358 |$ 2417 |$ 3252 |$ 3353 | $ 3592 | % 37.98 4373 | $ 46.98

Note: 1,500,000 Dry tons is equivalent to 2,720,000 wet tons at 55% solids
1,980,000 Dry tons is equivalent to 3,600,000 wet tons at 55% solids
2,420,000 Dry tons is equivalent to 4,400,000 wet tons at 55% solids
3,575,000 Dry tons is equivalent to 6,500,000 wet tons at 55% solids
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SEDIMENT FEED

UNIT COST ESTIMATES
PROJECTS IN SERVICE FOR FIXED AMOUNT OF DREDGING
40% SOLIDS

Plant Size, Glass tons/day 1x 250 2 x 250 2x 375 3x375

Daily capacity (tons) 675 1,350 2,025 3,038

Storage Building Size (tons) n/a 74,250 n/a 148,500 n/a 222,750 n/a 334,125

Days/yr Operation 240 350 240 350 240 350 240 350
g Project Life (years) 55 38 28 19 18 13 12 8
g Sediment Processed (million wet tons) 8.9 8.9 8.9 8.9 8.9 8.9 8.9 8.9
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.35 6.97 9.47 12.71 13.01 17.87 18.91 26.20
§_ NPV before Glass Sales ($million) 129.14 149.77 196.35 215.44 224.46 243.58 272.28 291.83
E Unit Cost ($2 Glass) $ 1420 |$ 1643 |$ 2157 |$ 23.63 | $ 2464 | $ 26.71 29.73 | $ 31.85
” Unit Cost ($25 Glass) $ 1132 |$ 1263 |$ 17.00 | $ 1821 [ $ 1915 $ 20.51 2128 | $ 22.65
g Project Life (years) 37 26 19 13 12 9 8 6
g Sediment Processed (million wet tons) 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.35 6.97 9.47 12.71 13.01 17.87 18.91 26.20
§_ NPV before Glass Sales ($million) 119.08 131.80 169.49 180.34 188.80 201.11 227.95 242.56
§ Unit Cost ($2 Glass) $ 1935|$ 2137 |$ 2754 |$ 29.27 | $ 30.67 | $ 32.65 36.87 | $ 39.24
- Unit Cost ($25 Glass) $ 1553 |$ 1663 |$ 22.09 | $ 23.09 | $ 2444 | $ 25.85 2765 $ 29.44
g Project Life (years) 31 21 15 10 10 7 7 5
g Sediment Processed (million wet tons) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.35 6.97 9.47 12.71 13.01 17.87 18.91 26.20
§_ NPV before Glass Sales ($million) 112.28 121.61 155.77 163.97 172.26 182.57 208.68 222.01
§ Unit Cost ($2 Glass) $ 2231|$ 2411|% 3096 |$ 3256 | $ 3423 | % 36.27 4133 (% 43.98
) Unit Cost ($25 Glass) $ 1799 [$ 1891|$ 25109 26.05 | $ 2768 | $ 29.23 31.77 | $ 33.94
g Project Life (years) 23 16 12 8 8 5 5 4
g Sediment Processed (million wet tons) 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.35 6.97 9.47 12.71 13.01 17.87 18.91 26.20
§_ NPV before Glass Sales ($million) 101.78 107.49 137.96 143.85 152.00 160.69 185.97 198.37
% Unit Cost ($2 Glass) $ 2671 |$ 2816 (% 3624 % 37.76 | $ 39.93 | $ 42.21 4873 | $ 52.00
) Unit Cost ($25 Glass) $ 2173 |$ 2238|% 2989 |$ 3087 | $ 33.00 | $ 34.89 38.80 | $ 41.69

Note: 1,500,000 Dry tons is equivalent to 2,720,000 wet tons at 55% solids
1,980,000 Dry tons is equivalent to 3,600,000 wet tons at 55% solids
2,420,000 Dry tons is equivalent to 4,400,000 wet tons at 55% solids
3,575,000 Dry tons is equivalent to 6,500,000 wet tons at 55% solids
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SEDIMENT FEED

UNIT COST ESTIMATES
PROJECTS IN SERVICE FOR FIXED AMOUNT OF DREDGING
35% SOLIDS

Plant Size, Glass tons/day 1x 250 2 x 250 2x 375 3x375

Daily capacity (tons) 771 1,542 2,313 3,470

Storage Building Size (tons) n/a 84,810 n/a 169,620 n/a 254,430 n/a 381,645

Days/yr Operation 240 350 240 350 240 350 240 350
g Project Life (years) 55 38 28 19 18 13 12 8
g Sediment Processed (million wet tons) 10.2 10.2 10.2 10.2 10.2 10.2 10.2 10.2
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.63 7.37 10.02 13.51 13.83 19.06 20.14 27.99
§_ NPV before Glass Sales ($million) 134.24 156.49 204.47 225.09 234.22 254.62 283.41 303.97
E Unit Cost ($2 Glass) $ 1292 |$ 1503 |$ 1967 | $ 2162 | $ 2251 % 24.46 27.01($ 28.96
” Unit Cost ($25 Glass) $ 1040 ($ 11.71|$ 1567 |$ 16.87 [ $ 177119 19.02 1857 | $ 19.75
g Project Life (years) 37 26 19 13 12 9 8 6
g Sediment Processed (million wet tons) 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.63 7.37 10.02 13.51 13.83 19.06 20.14 27.99
§_ NPV before Glass Sales ($million) 123.67 137.51 176.06 187.79 196.31 209.30 236.19 251.31
§ Unit Cost ($2 Glass) $ 1760 |$ 1953 |$ 25059 26.69 | $ 2792 | $ 29.75 33.36 | $ 35.50
- Unit Cost ($25 Glass) $ 1425|$ 1537 |$ 2027 |$ 21.28 | $ 2246 | $ 23.80 2413 | $ 25.70
g Project Life (years) 31 21 15 10 10 7 7 5
g Sediment Processed (million wet tons) 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.63 7.37 10.02 13.51 13.83 19.06 20.14 27.99
§_ NPV before Glass Sales ($million) 116.53 126.73 161.54 170.39 178.72 189.52 215.66 229.35
§ Unit Cost ($2 Glass) $ 2027 |$ 2201(|% 2811 (% 2962 | $ 31.09 | $ 32.97 3729 | $ 39.67
) Unit Cost ($25 Glass) $ 1649 |$ 1745|$ 2298 |$ 2393 | $ 2536 | $ 26.80 2774 | $ 29.63
g Project Life (years) 23 16 12 8 8 5 5 4
g Sediment Processed (million wet tons) 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.63 7.37 10.02 13.51 13.83 19.06 20.14 27.99
§_ NPV before Glass Sales ($million) 105.49 111.81 142.71 149.01 157.17 166.16 191.47 204.08
% Unit Cost ($2 Glass) $ 2424 |$ 2565|% 3282|% 3424 | $ 36.15 | $ 38.21 43819 46.72
) Unit Cost ($25 Glass) $ 1988 |$ 2058 |$ 2726 | $ 2821 |9% 30.08 | $ 31.80 33.89 | $ 36.41

Note: 1,500,000 Dry tons is equivalent to 2,720,000 wet tons at 55% solids
1,980,000 Dry tons is equivalent to 3,600,000 wet tons at 55% solids
2,420,000 Dry tons is equivalent to 4,400,000 wet tons at 55% solids
3,575,000 Dry tons is equivalent to 6,500,000 wet tons at 55% solids
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SEDIMENT FEED

UNIT COST ESTIMATES
PROJECTS IN SERVICE FOR FIXED AMOUNT OF DREDGING
30% SOLIDS

Plant Size, Glass tons/day 1x 250 2 x 250 2x 375 3x375

Daily capacity (tons) 804 1,608 2,412 3,618

Storage Building Size (tons) n/a 88,440 n/a 176,880 n/a 265,320 n/a 397,980

Days/yr Operation 240 350 240 350 240 350 240 350
g Project Life (years) 62 42 31 21 21 14 14 9
g Sediment Processed (million wet tons) 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.74 7.54 10.24 13.84 14.16 19.55 20.64 28.73
§_ NPV before Glass Sales ($million) 138.47 163.95 215.68 240.47 249.91 274.06 303.56 327.09
E Unit Cost ($2 Glass) $ 1143 |$ 1350 |% 1779 |$ 19.80 [ $ 2059 | $ 22.56 2476 | $ 26.67
” Unit Cost ($25 Glass) $ 923|$% 1055[% 14.18|9% 1545 [ $ 1619 | $ 17.52 16.58 | $ 17.67
g Project Life (years) 42 29 21 14 14 10 9 6
g Sediment Processed (million wet tons) 8.1 8.1 8.1 8.1 8.1 8.1 8.1 8.1
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.74 7.54 10.24 13.84 14.16 19.55 20.64 28.73
§_ NPV before Glass Sales ($million) 129.17 145.82 187.21 201.45 210.14 225.12 252.51 269.03
§ Unit Cost ($2 Glass) $ 1575|$ 17.75|$ 2283 |$ 2454 | $ 2561 (% 27.42 3052 | $ 32.51
- Unit Cost ($25 Glass) $ 1278 |[$ 1399 |$ 1845|$ 1952 [ $ 2055 | $ 21.84 2150 | $ 22.87
g Project Life (years) 34 23 17 12 11 8 8 5
g Sediment Processed (million wet tons) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.74 7.54 10.24 13.84 14.16 19.55 20.64 28.73
§_ NPV before Glass Sales ($million) 122.47 135.04 172.16 182.80 191.25 203.41 229.97 244.55
§ Unit Cost ($2 Glass) $ 1826 |[$ 2010 |$ 2567 |$ 27.24 | $ 2851 (% 30.32 34.03 | $ 36.19
) Unit Cost ($25 Glass) $ 1487 |$ 1594 |$ 2094 |$ 2192 | $ 2316 | $ 24.51 2465 | $ 26.28
g Project Life (years) 26 18 13 9 9 6 6 4
g Sediment Processed (million wet tons) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
|<_=> Capital ($million) 29.30 32.30 56.23 62.23 70.39 79.39 102.03 115.53
E Annual O&M ($million) 5.74 7.54 10.24 13.84 14.16 19.55 20.64 28.73
§_ NPV before Glass Sales ($million) 111.68 119.70 152.22 159.57 167.80 177.54 203.16 216.22
% Unit Cost ($2 Glass) $ 2199 |$ 2353|§ 2999 |$ 3142 | $ 33.07 | $ 34.98 39.78 | $ 42.36
) Unit Cost ($25 Glass) $ 1803 |$ 1887 |$ 2482 |9 25.76 | $ 2737 1% 28.92 30.00 | $ 32.15

Note: 1,500,000 Dry tons is equivalent to 2,720,000 wet tons at 55% solids
1,980,000 Dry tons is equivalent to 3,600,000 wet tons at 55% solids
2,420,000 Dry tons is equivalent to 4,400,000 wet tons at 55% solids
3,575,000 Dry tons is equivalent to 6,500,000 wet tons at 55% solids
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Appendix B - Drawings
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